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百lebuoyancy-driven path instabilities of an air bubble rising in water and in aqueous 
poly(N-isopropyl acryl amide) (PNIPAM) solutions of a Hele-Shaw cel made from two parallel 
rectangle Plexiglas plates (25cm x 5cm x 1.5 cm)， separated by a 0.15 cm thick Plexiglas plate 
spacer were investigated as functions of bubble size and tempera加re. The experimental 
temperatures were varied at 16.0， 25.0， 31.3， and 34.8 OC and changes in the bubble size， namely a 
bubble area S were performed from 0.1 to 1.0 cm2• The motion of the center of the bubble 
outline is a zigzag path， i町espectiveof the fluid and the bubble size. When the bubble size is 
increased， the periphery length L of the bubble is fluctuated. Thus， changes in the bubble shape 
are evaluated by plots of the periphery length L as a function of rising time. When the distances 
that the bubble traveled along the centerline of the path for the bubble rising in the fluids are plotted 
against the necessary time， the data points can be fited to a straight line for al bubbles， leading to 
the steady-state rising velocity U. The resulting U value increases with an increase in the bubble 
size and gradually tends to a plateau value， irrespective of the fluid. The value of S which the U 
value approaches the plateau one for water is smaller than出atfor the PNIPAM solution. Above 
the S value， the L value zigzag vibrates， irrespective of the fluid. Thus， itcan be considered that 
the plateau velocity U causes the instability of the L value， namely path instability occurs. 
Strouhal number St is defined by (砂防，where f isthe frequency of the zigzag path and d isrelated 
to d = 2 (Sl1r/々:the resulting St value gradually increases and it somewhat steeply increases with 
increasing S for the St values larger血an0.2， iπespective of the fluid. Thus， the value of St can be 
regarded as a control1ing parameter for the buoyancy-driven path instabilities of a bubble in a fluid 
ofHele・Shawcel. 
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